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PREFACE 


This  report  describes  several  tasks  completed  in  1995  at  Indian  Mountain  Long  Range 
Radar  Station,  Alaska.  An  interim  remedial  action  was  completed,  a  treatability  study 
containment  cell  was  constructed,  and  investigation-derived  waste  was  managed.  This 
work  was  performed  in  accordance  with  the  requirements  of  Contract  No.  F4 1624-94- 
D-8046,  Delivery  Order  No.  0004,  between  the  U.S.  Air  Force  and  Jacobs 
Engineering  Group  Inc. 

The  Jacobs  Engineering  Group  Inc.  Project  Manager  for  this  delivery  order  is  Ms. 
Sarah  Brown.  Mr.  Samer  Karmi  of  the  Air  Force  Center  for  Environmental 
Excellence  is  the  Alaska  Restoration  Team  Chief  for  this  task. 
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Warner  K.  Reeser 
Program  Manager 
Jacobs  Engineering  Group  Inc. 
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ACRONYMS 


ADEC 

Alaska  Department  of  Environmental  Conservation 

bgs 

below  ground  surface 

CERCLA 

Comprehensive  Environmental  Response,  Compensation,  and  Liability 
Act  of  1980 

CO2 

carbon  dioxide 

DRO 

diesel  range  organic  compounds 

EPA 

Environmental  Protection  Agency 

F 

Fahrenheit 

GRO 

gasoline  range  organic  compounds 

HOPE 

high-density  polyethylene 

ID 

inside  diameter 

IDW 

investigation-derived  waste 

IRA 

Interim  Remedial  Action 

Jacobs 

Jacobs  Engineering  Group  Inc. 

LRRS 

Long  Range  Radar  Station 

mg/L 

milligrams  per  liter 

O2 

oxygen 

OD 

outside  diameter 

PCB 

polychlorinated  biphenyl 

ppm 

parts  per  million 

RI/FS 

Remedial  Investigation/Feasibility  Study 

SAP 

Sampling  and  Analysis  Plan 

SVOC 

semivolatile  organic  compound 

TCLP 

Toxicity  Characteristic  Leaching  Procedure 

micrograms  per  liter 

UST 

underground  storage  tank 

UTL 

upper  tolerance  limit 

VOC 

volatile  organic  compound 

WACS 

White  Alice  Communications  System 

0 

degree 
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1.0  INTRODUCTION 


During  the  sununer  of  1995,  two  construction  tasks  were  conducted  at  Indian 
Mountain  Long  Range  Radar  Station  (LRRS).  This  work  was  completed  under  the 
U.S.  Air  Force  (Air  Force)  Installation  Restoration  Program  (IRP).  Additional  IRP 
source  area  sampling  was  also  performed  and  is  described  in  a  separate  report.  The 
original  design  and  sampling  approach  for  these  tasks  was  described  in  the  Work  Plan 
and  Sampling  and  Analysis  Plan  (SAP)  for  Interim  Remedial  Actions  (Air  Force 
1995a).  The  construction  tasks  included  excavation  of  a  water  diversion  ditch  as  an 
interim  remedial  action  (IRA).  Also,  a  biotreatment  cell  was  constructed  to  conduct  a 
treatability  study  of  contaminated  soils  excavated  during  1994  sampling  activities. 
This  report  describes  the  completion  of  these  two  construction  tasks,  analytical  results 
from  associated  soil  and  water  sampling,  and  conclusions  based  on  observations  and 
sampling  results.  The  results  and  conclusions  of  the  additional  IRP  source  area 
sampling  component  of  the  plan  are  presented  in  a  separate  report,  the  Remedial 
Investigation/Feasibility  Study  (RI/FS)  Report  Addendum  (Air  Force  1995b). 

1.1  Interim  Remedial  Action 

Interim  remedial  actions  are  taken  to  contain  contamination  or  prevent  further 
migration  of  contaminants.  In  August  1995,  an  IRA  was  completed  at  source  area 
OT08,  the  former  White  Alice  Communications  System  (WACS)  facility,  located 
below  the  summit  of  Indian  Mountmn.  The  goal  of  the  action  was  to  prevent  further 
migration  of  surface  water  and  groundwater  from  source  area  SSIO  into  source  area 
OT08.  Water  flowing  from  SSIO  contains  fuel  from  historical  leaks  and  releases. 
Surface  and  subsurface  soils  at  OT08  contain  levels  of  polychlorinated  biphenyls 
(PCBs)  above  the  risk-based  screening  criteria  By  diverting  water  flow  around  OT08 
the  amount  of  PCBs  transported  by  erosion  is  reduced.  In  addition,  the  IRA  was 
designed  to  dewater  source  area  OT08  to  simplify  potential  future  PCB  remediation. 
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The  project  involved  excavating  a  diversion  ditch  along  the  west  and  north  sides  of 
OT08  to  catch  surface  water  and  groundwater  flowing  down  from  the  top  of  the 
mountain  and  source  area  SSIO  and  to  divert  the  water  around  source  area  OT08. 
PCB  results  from  1994  were  used  to  select  a  ditch  location  that  would  avoid  PCB- 
contaminated  soUs.  The  ditch  was  lined  with  an  impermeable  and  weatherproof 
material  and  backfilled.  Descriptions  of  ditch  construction,  including  as-built 
drawings,  sampling  activities,  and  analytical  results,  are  presented  in  Sections  2.0 

and  3.0. 


1.2  Treatability  Study  -  Investigation-Derived  Waste  Management 

Treatability  studies  at  Comprehensive  Environmental  Response,  Compensation,  and 
Liability  Act  (CERCLA)  sites  may  be  performed  to  achieve  several  different  goals  and 
may  be  undertaken  during  various  stages  of  the  process.  At  Indian  Mountain  LRRS,  a 
treatability  study  was  initiated  to  determine  if  a  passive  biotreatment  process  would 
reduce  petroleum  contamination  levels  in  soil  cuttings  generated  during  site 
investigations.  Such  material  is  often  referred  to  as  investigation-derived  waste 
(IDW).  A  containment  cell  designed  for  passive  biotreatment  of  fuel-contaminated 
IDW  was  constructed  during  August  1995.  The  soils  were  generated  during  borehole 
drilling  activities  in  1994  and  were  characterized  using  petroleum  hydrocarbon  test  kit 
and  laboratory  analyses.  Laboratory  analytes  included  fuel  and  fuel-related 
compounds,  and  metals.  A  detailed  evaluation  of  IDW  contamination  was  completed 
to  determine  soils  disposition  (Jacobs  Engineering  Group  Inc.  [Jacobs]  1995).  The 
risk-based  screening  criteria  compiled  for  the  RLTS  risk  evaluation  were  also  used  for 
IDW  characterization.  The  contaminants  expected  to  be  biodegraded  are  organic 
compounds  commonly  found  in  diesel  fuel  and  gasoline.  Cell  construction  and 
sampling  activities  performed  after  cell  completion  are  described  below. 
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2.0  CONSTRUCTION  ACnVITIES 


The  following  sections  describe  construction  of  a  ditch  to  divert  the  flow  of  fuel- 
contaminated  water  from  IRP  source  area  SSIO  into  adjacent  IRP  source  area  OT08, 
and  a  biotreatment  containment  cell  for  IDW  soils. 

2.1  Diversion  Ditch  Construction 

The  ditch  was  constructed  as  described  in  the  Work  Plan  and  SAP  Addendum  (Air 
Force  1995a).  Station  personnel  determined  that  the  excavation  area  was  clear  of 
utility  lines.  Station  records  and  maps  were  reviewed  to  clear  the  area.  A  backhoe 
was  used  to  excavate  the  ditch  around  the  western  and  northern  edges  of  source  area 
OT08.  The  ditch  is  199  feet  long  (Figure  2.1-1).  The  ditch  was  planned,  using  map 
information,  to  be  300  to  500  feet  long.  Field  observations  made  before  ditch 
excavation,  including  the  utility  clearance,  resulted  in  changing  the  location  and  length 
of  the  ditch.  These  changes  should  not  compromise  the  original  objective  of  water 
diversion  around  source  area  OT08. 

The  ditch  was  excavated  in  short  segments  starting  at  the  western  end  of  the  ditch. 
After  excavating  each  section,  a  liner  consisting  of  30-mil  high-density  polyethylene 
(HDPE)  (specifically  XR-5)  was  lowered  into  the  bottom  of  the  ditch,  and  the  ditch 
was  backfilled  with  excavated  soil.  All  removed  soil  material  was  left  onsite.  Most  of 
the  soil  was  used  to  backfill  the  trench.  The  remainder  was  used  to  construct  the  berm 
on  the  downgradient  side  of  the  ditch  or  was  spread  around  the  excavation  area.  An 
extension  of  the  liner  was  draped  up  the  downgradient  side  of  the  ditch  and  over 
backfilled  material  within  the  ditch  and  anchored  with  soil  (Figure  2.1-2).  Several 
small,  unlined  excavations  were  made  at  the  eastern  terminus  of  the  ditch  to  allow 
water  flow  into  subsurface  soil. 
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Observations  and  soil  sampling  results  suggest  that  subsurface  soil  along  all  but  the 
last  25  feet  of  the  ditch  path  is  contaminated  with  diesel  fuel.  Soil  sampling  is 
described  in  Section  3.0.  The  average  depth  of  the  ditch  is  4.73  feet  below  ground 
surface  (bgs).  The  maximum  and  minimum  depths  are  5.91  and  3.56  feet  bgs, 
respectively.  The  depth  of  excavation  was  dependent  on  the  presence  of  permafrost. 
Permafrost  was  encountered  throughout  the  length  of  the  ditch.  The  presence  of 
permafrost  controlled  the  maximum  depth  of  the  ditch  because  the  backhoe  was  not 
capable  of  excavating  in  frozen  ground.  Water  was  encountered  in  the  ditch 
excavation  from  the  upgradient  end  until  the  ditch  curved  to  the  southeast,  about  100 
feet  from  the  beginning  of  the  excavation  (Figure  2.1-1).  Depth  to  water  varied  from 
water  flowing  across  the  ground  surface  to  approximately  2.5  feet  bgs.  Subsurface 
material  consisted  of  disturbed  soil  and  rocks  or  fill  from  demolition  of  the  former 
WACS  facility.  The  material  ranged  from  silt  to  boulders  in  size.  Conditions  observed 
during  ditch  excavation  were  similar  to  those  seen  during  test  pit  excavation  and 
sampling  for  source  area  OT08.  The  OT08  sampling  effort  is  described  in  the  RI/FS 
Report  Addendum  (Air  Force  1995b).  The  test  pit  field  forms  have  been  included  in 
this  report  as  Appendix  A  to  provide  greater  detail  about  subsurface  conditions  in  the 
vicinity  of  the  ditch.  OT08  test  pit  samples  were  also  analyzed  for  several 
geotechnical  parameters  including  the  following;  cation-exchange  capacity,  clay 
percent,  percent  moisture,  permeability,  particle  size  analysis/distribution,  total  organic 
carbon,  and  bulk  density.  The  geotechnical  sample  results  are  considered 
representative  of  soil  conditions  within  the  ditch  because  the  test  pit  locations  are  near 
the  ditch  (Figure  2.1-1)  and  similar,  fill-type  material  was  observed.  The  geotechnical 
results  have  been  summarized  in  Table  2.1-1. 

A  prefabricated  well  (sampling  port)  was  installed  in  a  sump  about  two-thirds  down 
the  length  of  the  ditch  (Figure  2.1-1).  The  well  consisted  of  a  Johnson  Wheelabrator 
V-pack  screen  5  feet  long  and  was  constructed  of  Schedule  40  Johnson  polyvinyl 
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TABLE  2.1-1 
Geotechnical  Results 
OT08  -  Diversion  Ditch 
Indian  Mountain  Long  Range  Radar  Station 


Sample 

Identification 

Test 

Method 

Analyte 

Value 

Mean 

Value  * 

Units 

Detection 

Limit 

SO-OT08-SB12 

SW9081 

CATION-EXCHANGE  CAPACITY 

32,00 

32.33 

MEQ/IOOG 

5.0000 

SO-OT08-SB12 

SWD422 

CLAY  PERCENT 

4.00 

4.33 

% 

SO-OT08-SB12 

D2216 

PERCENT  MOISTURE 

7.70 

16.56 

% 

0.0000 

SO-OT08-SB12 

SWD5084 

PERMEABILITY 

3.4E-06 

4.1E-06 

CM/SEC 

SO-OT08-SB12 

SWD422 

SAND  PERCENT 

9.00 

11.66 

% 

SO-OT08-SB12 

SWD422 

SILT  PERCENT 

13.00 

19.33 

% 

SO-OT08-SB12 

D2487 

SOIL  CLASSIFICATION 

BSG 

N/A 

N/A 

N/A 

SO-OT08-SB12 

D854 

SPECIFIC  GRAVITY 

2.75 

2.72 

MG/KG 

0.0000 

SO-OT08-SB12 

SW9060 

TOTAL  ORGANIC  CARBON 

480.00 

476.66 

MG/KG 

22.0000 

SO-OT08-SB13 

SW9081 

CATION-EXCHANGE  CAPACITY 

30.00 

32.33 

MEQ/IOOG 

5.0000 

SO-OT08-SB13 

SWD422 

CLAY  PERCENT 

4.00 

4.33 

% 

SO-OT08-SB13 

D2216 

PERCENT  MOISTURE 

26.00 

16.56 

% 

0.0000 

SO-OT08-SB13 

SWD5084 

PERMEABILITY 

7.3E-07 

4.1E-06 

CM/SEC 

SO.OT08-SB13 

SWD422 

SAND  PERCENT 

11.00 

11.66 

% 

SO-OT08-SB13 

SWD422 

SILT  PERCENT 

14.00 

19.33 

% 

SO-OT08-SB13 

D2487 

SOIL  CLASSIFICATION 

BSG/S 

N/A 

N/A 

N/A 

SO-OT08-SB13 

D854 

SPECIFIC  GRAVITY 

2.72 

2.72 

MG/KG 

0.0000 

SO-OT08-SB13 

SW9060 

TOTAL  ORGANIC  CARBON 

500.00 

476.66 

MG/KG 

27.0000 

SO-OT08-SB14 

SW9081 

CATION-EXCHANGE  CAPACITY 

35.00 

32.33 

MEQ/IOOG 

5.0000 

SO-OT08-SB14 

SWD422 

CLAY  PERCENT 

5.00 

4.33 

% 

SO-OT08-SB14 

D2216 

PERCENT  MOISTURE 

16.00 

16.56 

% 

0.0000 

SO-OT08-SB14 

SWD5084 

PERMEABILITY 

NA 

4.1E-06 

CM/SEC 

SO-OT08-SB14 

SWD422 

SAND  PERCENT 

15.00 

11.66 

% 

SO-OT08-SB14 

SWD422 

SILT  PERCENT 

31.00 

19.33 

% 

SO-OT08-SB14 

D2487 

SOIL  CLASSIFICATION 

BSS/G 

N/A 

N/A 

N/A 

SO-OT08-SB14 

D854 

SPECIFIC  GRAVITY 

2.70 

2.72 

MG/KG 

0.0000 

SO-OT08-SB14 

SW9060 

TOTAL  ORGANIC  CARBON 

450.00 

476.66 

MG/KG 

10.0000 

Notes: 

*  =  mean  concentration  of  all  samples 
BSG  =  brown  silty  gravel 
BSG/S  =  brown  silty  gravel  with  sand 
BSS/G  =  brown  silty  sand  with  gravel 


CM/SEC  =  centimeters  per  second 
N/A  =  not  applicable 

MEQ/IOOG  =  milliequi valent  weights  per  100  grams 
MG/KG  =  milligrams  per  kilogram 
%  =  percent 
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chloride.  Specifications  for  the  well  were  included  as  an  appendix  to  the  Work  Plan 
and  SAP  Addendum  (Air  Force  1995a).  The  well  was  fitted  with  a  locking  well  cap 
and  locked.  The  liner  material  does  not  extend  underneath  the  well,  but  the  edge  of 
the  liner  is  against  the  downgradient  side  of  the  well  (Figure  2.1-2). 

2.2  Containment  Cell  Construction 

Three  potential  cell  locations  were  presented  in  the  Work  Plan  and  SAP  Addendum 
(Air  Force  1995a).  The  proposed  Location  No.  1  was  selected  and  station  personnel 
approved  the  area  (Figure  2.2-1).  The  area  was  leveled  with  the  backhoe  and  nearby 
soil  and  gravel  were  moved  in  to  construct  the  cell  berms.  The  XR-5  high-density 
polyethylene  (HOPE)  liner  material  was  draped  across  the  cell  and  berms.  Ten  of  the 
11  drums  identified  in  the  Work  Plan  and  SAP  Addendum  (Air  Force  1995a)  were 
emptied  into  the  containment  cell.  Drum  33  was  not  a  soils  drum  but  contained  mixed 
liquid  waste  from  1994  test  kit  analyses;  therefore,  it  was  not  added  to  the 
containment  cell.  Based  on  rapid  turnaround  laboratory  results  for  volatile  organic 
compounds  (VOC)  and  metals  analysis  for  the  two  drums  (26  and  32)  containing 
sediment  fi-om  the  1994  decontamination  area,  these  soils  were  also  added  to  the 
containment  cell.  If  the  sediment  contwned  elevated  VOC  and  metals  concentrations 
would  have  been  held  pending  the  TCLP  results  and  disposition  determined  based  on 
those  data. 

The  soils  to  be  treated  were  spread  out  across  the  cell  and  mixed  slightly  using  a 
shovel.  Several  of  the  drums  were  not  completely  full,  so  the  final  volume  of  soil 
placed  in  the  cell  was  approximately  2  cubic  yards.  The  volume  estimate  used  for  the 
original  cell  design  was  5  cubic  yards.  The  dimensions  of  the  cell,  sump,  and 
ventilation  system  were  scaled  down  to  accommodate  the  decreased  soil  volume. 
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MAGNETIC  DECUNATION  :  24*  42’ 
ANNUAL  RATE  OF  CHANGE  :  4.1’ 
U.S.G.S.  EPOCH  1985 


Figures  2.2-2  and  2.2-3  depict  the  final  construction  details  of  the  cell.  As  mentioned 
in  the  Work  Plan  and  SAP  Addendum  (Air  Force  1995a),  those  drums  containing 
uncontaminated  soils  were  emptied  at  the  active  station  landfill.  All  drums  were 
decontaminated  and  staged  adjacent  to  the  containment  cell.  Decontamination  water 
was  filtered  using  a  carbon  water  conditioning  unit  and  discharged  into  the  station 
sewage  treatment  pond.  Drum  33,  containing  liquid  waste,  and  the  used  carbon  filter 
drum  were  put  on  pallets  inside  the  maintenance  shed. 


3.0  SAMPLING,  ANALYSIS  AND  DATA  EVALUATION 

The  following  sections  describe  sampling  and  analysis  performed  during  and  after 
construction  of  the  diversion  ditch  at  OT08  and  the  containment  cell  at  Lower  Camp. 
Field  test  kit  samples  and  samples  collected  for  analytical  laboratory  analyses  are 
described.  Sample  results  are  also  presented.  When  appropriate,  an  evaluation  of  the 
results  is  provided. 

3.1  Diversion  Ditch 

Immunoassay  test  kits  designed  for  PCBs  (U.S.  Environmental  Protection  Agency 
[EPA]  Method  4020)  were  used  to  ensure  that  PCB-contaminated  soils  were  not 
present  in  soils  where  the  ditch  was  excavated.  Four  samples  collected  Ifom 
excavated  soils  were  analyzed  and  no  PCBs  were  detected.  Test  kit  detection  levels 
were  1,  10,  and  40  parts  per  million  (ppm). 

Four  petroleum  hydrocarbon  test  kit  samples  (EPA  Method  4030)  were  analyzed  to 
estimate  the  presence  and  concentration  of  contamination  in  ditch  soils.  Four  samples 
were  analyzed,  and  all  four  samples  contained  petroleum  fiiels  above  the  maximum 
detection  level.  Test  kit  sensitivities  at  the  maximum  detection  level  correspond  to 
gasoline  range  organic  compounds  (GRO)  at  concentrations  greater  than  200  ppm  and 
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greater  than  300  ppm  diesel  range  organic  compounds  (DRO).  Specifications  for  the 
test  kits  were  included  in  the  Work  Plan  and  SAP  Addendum  (Air  Force  1995a). 

Groundwater  was  collected  fi-om  the  well  one  day  after  the  ditch  was  completed.  The 
well  was  not  purged  before  seunpling  because  the  volume  of  water  in  the  well  was 
small  and  recovery  slow.  Samples  were  submitted  to  the  laboratoiy  for  VOC, 
semivolatile  organic  compound  (S V OC),  GRO,  and  DRO  analyses. 

GRO  and  DRO,  measured  using  Methods  AKIOI  and  AK102,  were  detected  in  the 
ditch  water  collected  from  the  well  at  2.6  and  6.7  milligrams  per  liter  (mg/L), 
respectively.  Fluorene  and  bis(2-ethylhexyl)  phthalate  concentrations  were  estimated 
by  the  laboratory  at  4.0  and  5.4  micrograms  per  liter  (pg/L),  respectively.  No  other 
compounds  were  detected  in  the  ditch  water  sample.  Table  3.1-1  includes  a  complete 
list  of  analyses  and  results.  The  difference  between  soil  and  water  concentrations  of 
DRO  and  GRO  suggests  that  fuel  contamination  is  bound  to  soil  particles  and  is  not 
readily  dissolved  and  transported  by  water. 

Geotechnical  results  from  samples  collected  for  source  area  OT08  characterization 
were  presented  in  Table  2.1-1.  Figure  2.1-1  shows  the  relative  location  of  the  test  pits 
and  diversion  ditch. 

3,2  Containment  Cell 

Sampling  of  the  containment  cell  soils  and  two  IDW  drums  was  completed  as 
proposed  in  the  Work  Plan  and  SAP  Addendum  (Air  Force  1995a).  Laboratory 
samples  were  collected  from  the  drums  using  a  stainless  steel  hand  auger. 
Immunoassay  test  kit  samples  and  laboratory  samples  were  collected  from  the 
containment  cell  soils  using  the  hand  auger  and  a  stainless  steel  spoon. 
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TABLE  3.1-1 

Laboratory  Analytical  Results  Diversion  Ditch 
Indian  Mountain  Long  Range  Radar  Station 
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TABLE  3.1-1 

Laboratory  Analytical  Results  Diversion  Ditch 
Indian  Mountain  Long  Range  Radar  Station 
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TABLE  3.1-1 

Laboratory  Analytical  Results  Diversion  Ditch 
Indian  Mountain  Long  Range  Radar  Station 
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TABLE  3.1-1 

Laboratory  Analytical  Results  Diversion  Ditch 
Indian  Mountain  Long  Range  Radar  Station 
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Composite  samples  were  collected  from  the  decontamination  area  sediment  drums 
filled  in  1994  (Drums  26  and  32).  The  samples  were  submitted  to  the  laboratory  for 
r^id  turnaround  analysis  of  VOC  and  metals  concentrations.  These  data  were 
required  to  decide  whether  the  sediment  could  be  placed  in  the  containment  cell. 
These  samples  were  also  analyzed  according  to  the  Toxicity  Characteristic  Leaching 
Procedure  (TCLP)  with  a  normal  turnaround  time  for  results.  The  VOC  and  metals 
results  were  nondetections  or  below  human  health  and  ecolo^cal  risk  levels  for  most 
analytes  and  are  included  in  Table  3.2-1.  The  TCLP  results  are  also  included  in  this 
table  and  are  denoted  by  a  “WL”  matrix  code  and  “TCLP”  following  the  test  method. 
The  IDW  samples  from  Drums  26  and  32  were  designated  SO-IDW-DR26  and  SO- 
IDW-DR32. 

Petroleum  hydrocarbon  test  kit  samples  and  laboratoiy  samples  were  collected  to 
characterize  the  soils  in  the  cell.  The  samples  were  collected  five  days  after  soils  were 
put  in  the  cell  and  covered.  Soil  was  collected  from  throughout  the  cell  and 
homogenized.  Four  composite  soil  samples  were  analyzed  using  the  petroleum 
hydrocarbon  immunoassay  test  kits  (EPA  Method  4030).  All  four  samples  contained 
petroleum  fuels  above  the  maximum  detection  level.  Test  kit  sensitivities  at  the 
maximum  detection  level  correspond  to  GRO  at  concentrations  greater  than  200  ppm 
and  greater  than  300  ppm  DRO.  Specifications  for  the  test  kits  were  included  in  the 
Work  Plan  and  SAP  Addendum  (Air  Force  1995a).  Three  composite  samples  were 
sent  to  the  laboratory  for  GRO  and  DRO  analysis.  These  samples  were  designated 
SO-CCOl-CSOl  through  -CS03.  Three  additional  samples  were  collected  from  areas 
of  obvious  fuel  contamination  and  analyzed  for  a  suite  of  nutrient  indicators.  These 
analytes  include  the  following:  total  Kjeldahl  nitrogen,  total  phosphorus,  alkalinity, 
total  iron,  and  percent  moisture.  The  nutrient  sample  numbers  are  SO-CC01-CS04 
through  -CS06.  All  laboratory  results  are  summarized  in  Table  3.2-1.  Mean 
concentrations  of  analytes  are  summarized  in  Table  3.2-2. 
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TABLE  3.2-1 

Laboratory  Analytical  Results  Containment  Cell  and  Investigation-Derived  Waste  Drums 
Indian  Mountain  Long  Range  Radar  Station 


r 


Ecological 

Risk 

< 

AB  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Human 

Health  Risk 

U 

AB  Cl 

PQ 

< 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Lab 

Qualifier 

D 

D 

D 

D 

- 

D 

D 

p 

p 

p 

p 

p 

p 

1 

1 

1 

1 

1 

1 

p 

p 

p 

Detection 

Limit 

Tn 

o 

o 

o 

0.00061 

o 

o 

d 

0.00401 

O 

d 

15.00001 

"o' 

o 

o 

o 

00 

o' 

o 

o 

o 

000  TO 

O 

o 

o 

d 

0.0300 

cn 

o 

o 

o 

d 

in 

o 

o 

o 

d 

0.0016 

o 

o 

o 

d 

3.0000 

0.0030 

o 

o 

d 

0.0005 

o 

o 

o 

o 

01 000 

91000 

0.6000 

o 

o 

o 

d 

OS 

o 

o 

o 

d 

1  0,6000 

00090  1 

6000*0  1 

1  0.0006 

1  0.6000 

1  4.0000 

1  5.0000 

000 ro  1 

1  0.0050 

1  0.0030 

OS 

o 

o 

o 

d 

O 

o 

o 

d 

o 

o 

o 

p 

*C 

O 

O 

a 

o 

S 

o 

o 

S 

o 

o 

O 

o 

a 

a 

o' 

o 

2 

o 

o 

2 

a 

a 

S 

§ 

o 

2 

1 

o 

2 

o 

o 

2 

o 

o 

2 

o 

o 

2 

8 

o 

2 

o 

o 

2 

o 

a 

S 

o 

o 

2 

o 

2 

o 

o 

2 

o 

o 

§ 

a 

2 

§ 

o 

2 

O 

o 

s 

o 

a 

2 

o 

S 

a 

o 

2 

o 

o 

s 

§ 

o 

o 

o 

2 

1 

o 

s 

o 

o 

o 

o 

2 

o 

o 

s 

o 

o 

2 

O 

O 

§ 

O 

S 

1 

O 

S 

Value 

o 

o 

o 

o 

o 

d 

O 

o 

d 

o 

o 

d 

o 

d 

o 

o 

d 

o 

o 

r9 

o 

o 

d 

O 

Tt; 

o 

o 

d 

os 

O 

O 

d 

Tf 

TT 

d 

O 

O 

d 

O 

o 

d 

O 

o 

d 

O 

ro 

O 

o 

d 

o 

Os 

r- 

o 

o 

d 

O 

O 

d 

o 

o 

d 

O 

O 

d 

o 

o 

d 

d 

o 

d 

d 

o 

m 

o' 

o 

d 

O 

o 

d 

o 

p 

od 

O 

p 

rn 

*r> 

o 

o 

d 

r- 

o 

d 

O 

o 

d 

o 

o 

OO 

o 

p 

o 

o 

d 

o 

os 

O 

O 

d 

00 

m 

<N 

o 

d 

O 

o 

d 

o 

o 

d 

o 

o 

d 

o 

Tf 

d 

Analyte 

1,2-DICHLOROETHANE  1 

1 ,2-DICHLOROPROPANE  | 

2-CHLOROETHYL  VINYL  ETHER  | 

2-HEXANONE  | 

ACETONE  1 

ALUMINUM  1 

ANTIMONY  1 

ARSENIC  1 

BARIUM  1 

BENZENE  1 

BERYLLIUM  | 

BROMODICHLOROMETHANE  | 

BROMOFORM  | 

BROMOMETHANE  | 

CADMIUM  1 

CALCIUM  1 

CARBON  DISULFIDE  | 

CARBON  TETRACHLORIDE  | 

CHLOROBENZENE  | 

CHLOROETHANE  | 

CHLOROFORM  | 

CHLOROMETHANE 

CHROMIUM,  TOTAL 

cis- 1 ,2-DICHLOROETHYLENE 

W 

Z 

w 

O 

PP 

cu 

O 

Pi 

O 

P 

U 

5 

*o 

COBALT 

COPPER 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

METHYL  ETHYL  KETONE  (2.BUTANONE) 

1  METHYL  ISOBUTYL  KETONE  (4-METHYL-2-PENTANONE) 

1  METHYLENE  CHLORIDE 

MOLYBDENUM 

NICKEL 

Test 

Method 

SW8240 

SW8240 

SW8240 

SW8240 

SW8240 

SW6010 

SW6010 

SW6010 

SW6010 

SW8240 

SW60I0 

SW8240 

o 

fN 

00 

St 

C/5 

SW8240 

SW6010 

SW6010 

SW8240 

o 

<N 

OO 

C/5 

SW8240 

SW8240 

SW8240 

SW8240 

i  SW6010 

i  SW8240 

1  SW8240 

1  SW60I0 

1  SW60I0 

1  SW8240 

1  SW8240 

1  SW6010 

1  SW60I0 

1  SW60I0 

1  SW6010 

1  SW8240 

1  SW8240 

1  SW8240 

o 

i 

c/5 

SW6010 

Sample 

Identification 

SO-IDW-DR26 

so 

2 

Q 

Q 

1 

o 

t/5 

so 

2 

a 

1 

9 

6 

c/5 

so 

2 

Q 

i 

D 

1 

o 

c/5 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

'O 

2 

Q 

9 

6 

c/5 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

SO-IDW-DR26 

so 

2 

Q 

Q 

1 

o 

c/5 

SO-IDW-DR26 

1  SO-IDW-DR26 

1  SO-IDW-DR26 

1  SO-IDW-DR26 

SO-IDW-DR26 

so 

2 

Q 

1 

g 

6 

c/5 

so 

2 

a 

D 

1 

o 

c/5 

1  SO-IDW-DR26 

VO 

a 

Q 

1 

9 

6 

c/5 

so 

a 

o 

Q 

6 

C/) 

SO-IDW-DR26 

so 

2 

Q 

1 

9 

6 

c/5 

1  SO-IDW-DR26 

so 

a 

Q 

9 

6 

c/5 

'O 

2 

Q 

1 

9 

6 

c/5 

SO-IDW-DR26 

1  SO-IDW-DR26 

SO-IDW-DR26 

Matrix 

c/5 

C/5 

C/5 

C/5 

C/5 

C/5 

C/5 

C/5 

c/5 

C/5 

ss 

c/5 

C/5 

C/5 

C/5 

c/5 

C/5 

SS  1 

SS  1 

cn 

c/5 

C/5 

SS  1 

1  SS 

SS  1 

SS 

SS 

SS  1 

1  SS 

SS  1 

c/5 

C/5 

SS 

SS  1 

SS  1 

SS  1 

SS  I 

SS  1 

SS 

SS  1 

SS  1 

SS  1 

SS  1 

SS  1 

SS 

1  SS 

1  SS 

21 


i;\data\indian\risk95\2.XLS  12/7/95  Iz  Page  2  of  7 


TABLE  3.2-1 

Laboratory  Analytical  Results  Containment  Cell  and  Investigation-Derived  Waste  Drums 
Indian  Mountain  Long  Range  Radar  Station 
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TABLE  3.2-) 

Laboratory  Analytical  Results  Containment  Cell  and  Investigation-Derived  Waste  Drums 
Indian  Mountain  Long  Range  Radar  Station 
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TABLE  3.2-2 

Mean  Analyte  Concentrations 
Containment  Cell  and  IDW  Drums 
Indian  Mountain  Long  Range  Radar  Station 


CONTAINMENT  CELL 

Value 

Units 

1  1 

DIESEL  RANGE  ORGANIC  COMPOUNDS 

40.00 

MG/KG 

GASOLINE  RANGE  ORGANIC  COMPOUNDS 

0.85 

MG/KG 

ALKALINITY,  BICARBONATE  (AS  CAC03) 

657.00 

MG/L 

ALKALINITY,  TOTAL  (AS  CaC03) 

657.00 

MG/L 

IRON 

36667.00 

MG/KG 

NITROGEN,  KJELDAHL,  TOTAL 

433.00 

MG/KG 

PERCENT  MOISTURE 

20.00 

% 

PHOSPHORUS  (AS  P) 

380.00 

MG/KG 

TOTAL  PHOSPHORUS  (AS  P04) 

1163.00 

MG/KG 

INVESTIGATION-DERIVED  WASTE  DRUMS 

ACETONE  * 

0.04 

MG/KG 

ALUMINUM 

18000.00 

MG/KG 

ARSENIC 

6.90 

MG/KG 

BARIUM 

180.00 

MG/KG 

BERYLLIUM 

0.35 

MG/KG 

CADMIUM 

5.10 

MG/KG 

CALCIUM 

6650,00 

MG/KG 

CHROMIUM,  TOTAL 

31.50 

MG/KG 

COBALT 

16.00 

MG/KG 

COPPER 

45.00 

MG/KG 

ETHYLBENZENE 

0.05 

MG/KG 

IRON 

33000.00 

MG/KG 

LEAD 

40.00 

MG/KG 

MAGNESIUM 

9000.00 

MG/KG 

MANGANESE 

520.00 

MG/KG 

METHYL  ETHYL  KETONE  (2-BUTANONE)  * 

0.02 

MG/KG 

NICKEL 

9.70 

MG/KG 

POTASSIUM 

660.00 

MG/KG 

SODIUM 

240.00 

MG/KG 

THALLIUM  * 

5.20 

MG/KG 

TOLUENE 

0.42 

MG/KG 

TOTAL  XYLENES 

0.42 

MG/KG 

VANADIUM 

69.00 

MG/KG 

ZINC 

97.00 

MG/KG 

INVESTIGATION-DERIVED  WASTE  LEACHATE 

4-METHYLPHENOL  (p-CRESOL)  * 

41.00 

pG/L 

BARIUM 

1.80 

MG/L 

CADMIUM  * 

0.02 

MG/L 

LEAD* 

0.18 

MG/L 

CRESOLS,  TOTAL  * 

41.00 

pG/L 

NOTES: 


MG/KG  =  milligrams  per  kilogram 
MG/L  =  milligrams  per  liter 
pG/L  =  micrograms  per  liter 
%  =  percent 

♦  =  detected  in  one  sample  27 
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The  following  discussion  describes  contaminants  detected  in  1995  IDW  drum  and 
containment  cell  samples.  An  evaluation  of  potential  human  health  or  ecological  risk 
of  negative  effects  associated  with  detected  contaminants  is  provided  when 
appropriate. 

Metals.  The  concentrations  of  the  metals  cadmium  and  lead  detected  in  Drums  26  and 
32  were  slightly  above  the  background  99  percent  upper  tolerance  limit  (UTL) 
calculated  with  95  percent  confidence  for  surface  soil  using  1994  analytical  results. 
These  samples  were  designated  SO-IDW-DR26  and  -DR32.  The  background  levels 
are  shown  in  Table  3.2-3.  The  cadmium  detections  were  below  the  background  99 
percent  UTL  with  95  percent  confidence  for  both  sediment  and  subsurface  soil.  The 
lead  levels  were  bfelow  the  UTL  for  sediment  and  slightly  greater  than  the  subsurface 
soil  UTL.  The  1995  detections  were  about  10  percent  greater  than  the  surface  soil 
UTLs  and  significantly  below  the  sediment  UTLs.  Arsenic  concentrations  in  both 
IDW  samples  exceeded  the  human  health  risk-based  screening  level,  but  were  below 
background  levels  measured  at  the  site  in  1994.  The  metals  concentrations  are  not 
considered  a  human  health  or  ecological  concern  because  the  levels  are  generally 
within  the  range  of  background  concentrations  measured  at  Indian  Mountain. 
Background  levels  for  all  media,  and  an  explanation  of  their  derivations,  were  included 
in  Section  3.1  of  the  final  RI/FS  Report  (Air  Force  1995c).  The  1994  background 
levels  for  sediment,  surface  soil,  and  subsurface  soil  are  included  in  Table  3.2-3. 

PRO  and  PRO.  Three  composited  containment  cell  samples,  designated  SO-CCOl- 
CSOl  through  -CS03,  were  analyzed  for  GRO  and  DRO  content.  Detections  were 
well  below  the  most  stringent  Alaska  non-underground  storage  tank  (UST)  levels 
(Alaska  Department  of  Environmental  Conservation  [ADEC]  1991).  The  cleanup 
level  used  for  diesel  range  petroleum  hydrocarbon  compounds  is  100  mg/kg.  The 
level  used  for  gasoline  range  petroleum  compounds  is  40  mg/kg.  The  test  kit  analyses 
indicated  that  greater  than  200  ppm  GRO  (or  300  ppm  DRO)  was  present  in  the  soils. 
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TABLE  3.2-3 

1994  Background  Metals  Levels 
UTL  Estimates  for  Sediment 
(mg/kg) 


S  S  2 
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TABLE  3.2-3 

1994  Background  Metals  Levels 
UTL  Estimates  for  Surface  Soil 
(mg/kg) 
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TABLE  3.2-3 

1994  Background  Metals  Levels 
UTL  Estimates  for  Subsurface  Soil 
(mg/kg) 


The  laboratory  results  and  test  kit  results  do  not  correlate.  This  lack  of  agreement 
may  be  linked  to  the  presence  of  naphthalene  in  the  soils.  Naphthalene  can  interfere 
with  the  test  kit  analyses  by  causing  false-positive  results,  even  at  low  concentrations. 
A  review  of  the  1994  analytical  results  for  the  soils  added  to  the  cell  suggests  that 
naphthalene  was  detected  in  a  majority  of  the  laboratory  samples.  SVOC  analyses, 
which  include  naphthalene,  were  not  performed  on  the  samples  collected  in  1995. 
Therefore,  it  is  likely  that  the  combination  of  petroleum  hydrocarbons  and  associated 
constituents  in  the  soils  resulted  in  a  higher  detected  concentration  in  the  test  kit 
samples  than  was  measured  in  the  laboratory  samples. 

Physical  Characteri.stics  and  Nutrients.  Soil  characteristics,  including  nutrients,  were 
measured  in  laboratory  samples  designated  SO-CC01-CS04  through  -CS06.  The 
mean  moisture  content  measured  in  the  nutrient  samples  was  20  percent.  According 
to  Wise  and  Trantolo  (1994),  the  optimal  range  of  water  content  (20  to  40  percent  by 
weight)  for  a  given  site  will  depend  on  soil  type,  permeability,  and  contaminant 
saturation.  According  to  EPA  research  (EPA  1993),  40  to  80  percent  moisture  is 
desirable,  and  the  rate  of  degradation  is  moisture  limited  below  40  percent.  Because 
of  seasonal  temperature  and  precipitation  changes,  the  amount  of  water  in  the  soils 
will  probably  fluctuate  after  the  cell  has  been  sitting  undisturbed.  It  may  be  useful  to 
measure  soil  moisture  content  in  1996  to  evaluate  whether  sufficient  water  for 
metabolic  activity  exists  in  the  soils.  Nutrients  measured  included  the  following; 
phosphorus,  alkalinity,  iron,  and  nitrogen.  None  of  the  levels  were  abnormal,  although 
these  measurements  will  be  more  meaningful  if  compared  to  a  future  data  set. 
Bioremediation  sources  recommend  nitrogen  to  phosphorus  ratios  ranging  from  10:1 
to  5:1.  The  ratio  of  the  mean  concentrations  of  total  nitrogen  and  total  phosphorus  is 
1:2.6.  This  ratio  suggests  that  nutrient  deficiency  may  limit  the  rate  of  destruction. 

Temperature,  carbon  dioxide  (CO2),  and  oxygen  (O2)  measurements  were  made  in 
containment  cell  soils  six  days  after  the  soils  were  placed  in  the  cell  and  covered.  The 
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CO2  concentration  was  0.07  percent  and  the  O2  was  21  percent.  These  levels  are 
normal,  although  a  decrease  in  O2  and  an  increase  in  CO2  concentrations  should  occur 
during  periods  of  biodegradation.  The  concentration  of  CO2  in  soil  gas  depends  on  the 
presence  of  O2,  and  wee  versa.  Microbial  and  plant  activity  use  O2  and  generate  CO2. 
In  addition,  moisture  content  and  soil  aeration  can  control  gas  flow  through  soils. 
From  2  to  4  percent  O2  is  required  to  maintain  aerobic  conditions.  The  soil 
temperature  was  57.8  degrees  O  Fahrenheit  (F)  when  the  ambient  temperature  was 
approximately  54°  F.  These  measurements  made  during  and  after  cell  construction 
will  serve  as  baseline  data.  Some  or  all  of  the  parameters  may  be  measured  in  the 
future  to  monitor  biological  activity.  Future  data  can  also  be  used  to  evaluate  the  need 
for  moisture  or  nutrient  supplementation. 


4.0  CONCLUSIONS 

The  ditch  and  sampling  port  will  be  inspected  periodically  to  ensure  that  the  ditch  is 
effective.  Water  samples  will  be  collected  from  the  sampling  port  annually  for  up  to 
five  years  to  evaluate  contaminant  levels  migrating  from  source  area  SSIO.  Such 
sampling  would  be  incorporated  into  the  primary  FS  alternative  for  SSIO,  natural 
attenuation  and  long  term  monitoring.  Although  water  was  seeping  into  the  ditch,  it 
was  not  possible  to  determine  whether  100  percent  diversion  was  achieved.  Future 
monitoring  of  the  area,  including  visual  observation  of  downgradient  seeps,  will  be 
required  to  determine  whether  the  diversion  was  successful.  These  data  will  be  useful 
for  remedial  alternative  evaluation  because  fuel  concentrations  in  water  will  indicate 
whether  solution  of  contaminants  by  water  is  a  significant  transport  mechanism. 

Containment  cell  soil  samples  did  not  contain  organic  contaminants  above  risk-based 
screening  criteria.  DRO  and  GRO  were  not  detected  above  the  minimum  Alaska 
levels  for  USTs.  The  petroleum  hydrocarbon  test  kit  results  did  not  correlate  with  the 
laboratory  samples.  As  mentioned  earlier,  the  presence  of  other  fuel-related 
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compounds  may  have  interfered  with  the  test  kit  analyses.  The  Work  Plan  and  SAP 
Addendum  (Air  Force  1995a)  recommended  that  periodic  test  kit  analysis  of  the  cell 
soils  be  performed  to  monitor  petroleum  hydrocarbon  degradation.  Based  on  the 
results  presented  in  this  report,  test  kit  monitoring  is  no  longer  recommended. 
Therefore,  1996  sampling  plans  for  the  containment  cell  will  include  composite  sample 
collection  for  DRO,  GRO,  SVOC,  and  VOC  laboratory  analyses.  DRO  and  GRO 
results  are  recommended  for  continuity,  and  SVOC  and  VOC  data  are  necessary  to 
determine  contaminant  presence  and  levels  in  the  containment  cell  soils.  Samples  may 
also  be  analyzed  for  a  suite  of  nutrient  and  physical  parameters  to  compare  to  the 
baseline  cell  data  collected  in  1995.  Temperature,  CO2,  and  O2  should  also  be 
monitored  at  this  time.  The  laboratory  results  will  be  evaluated  to  determine  if 
continued  operation  of  the  cell  is  necessary,  and  if  so,  if  specific  nutrients  should  be 
added  to  enhance  biodegradation.  If  the  data  indicate  that  treatment  is  complete, 
disposal  options  for  the  soils  will  be  considered  and  implemented. 
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APPENDIX  A 


OT08  TEST  PIT  FIELD  SAMPLING  FORMS 
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Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID: 

Sample  ID: 

Date:  &■/ 1  \  Time: 

weather:  - 


(Dr(2>B-6^ei  U>c.  11^ 

Lot  Control  No.  im-Aiqc^I 


Field  Sampling  Team:  .  1^.  T)£Xy^id‘^or) _ 

Sampling  Location:  lab c^lkakA  frcrm 

Approx  <hfnj4^n  Jr  tUc^  /COtZi  marker  cm  ~tk^ _ 

^idi)  /yp  Cd»2,|  . 

Composite:  (^^No  Composite  Description:  c^iUzi^ion  .pf 

Depth  of  Sampling  Interval:  2  $-g.4-V-^  ^  Volume  Collected:  e 

Headspace  Readings: _  ^  ■  ' 

_^1\  +rnr  peg)  A-vVlX^^^  VS 

Description  of  Soil  Materials: 

hA/Aw/Y'  'h’t'cv^i'y  4-^)1 1  ixx-Hn 

booldy  r^  ■  gnc^un-f(g-r^  fsy  -t&rr-  \A^oA-£-\r 

4ic.u)lx|  4»g;pp  in  ~p*^£rvvi  b/:)ii?::)fn  > _ _ _ 


Field  Test  Kit  Screening  TPH: 


PCB:  >Xj  1'260 

Results: 


-o\ 

ND  ,  1  pp/r^ 

-  oz. 

-o3 

A/A 

Air>  “  nerrU^ 

A/A  “  lO^jf 

Date  and  time  of 


TEST  KIT  screening  iS30  J 


Completed  by: 


s. 


Print  Name 
Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\af\indn-iTitn\feursosa  08/02J9S 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200  ID 

Site  ID:  <9Tg>S> _ 

Sample  ID:  Lot  Control  No.  in-aio^ioI 

Date:  ^/n  Time:  / 

WEATHER:  rM/>XCA<^  ^  SO  P  - 


6^1  . 


Field  Sampling  Team: 

Sampling  Location:  Utb  sample-  ccWck^  {renm 


S^5 


1^^  sg  cf  COfZ\  ^y^/xx\Lex  pn  ^OL>Hn  g.id(L 

of  ourtA  -(pr>-YTzr  ^ 

Composite:  We§No  Composite  description:  fr&T-.o 

Depth  OF  Sampling  Interval:  4. 9. -9''  Volume  Collected:  ,  , 

3  ^OiTopl^ 

—  iL\\  'fo'^  FC'B 


Headspace  Readings: 


Description  of  Soil  Materials: 


^  ^  -  - - ^ 

hbud&CVh ,  nyi  ^>ls  Bhro*i^  r'^fcAxi<d _ 'fu^j — 

in  I  '  b^S  ■  »Oo^ 


Field  Test  Kit  Screening  TPH: 


PQB:  _ An'ock>>'  126>CJ 

Results: 


>”1  .  /£>  PPiTO 

/  \  1 
-  MA--  MD 

N  A  ^  vn/*7f  ^ojO^d  \i  2/^ 

( 

A/D'  Df"!- 

Date  and  TIME  OF  ^ 

TEST  KIT  screening 


Completed  by: 

_ ^^>d>-4AX-  f^XurUS 


r>^ 


£t>/\\  l<\'^ 


Print  Name 
Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\af\indn-intn\fsursosa  08A)2/95 


az: 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 

Site  ID:  _ 

Sample  ID:  Lot  Control  No. 

Date:  ^ C  Time: 

Weather:  ^ 

Field  Sampling  Team:  G  . 

Sampling  Location 


Kajo  \K>ext.  -fW^  COt\k  bVlAJ^ _ ihL — Suoi \-ch)\xxc^ 

(2r  i  ~ 


d 


1^0  C^LrnP-  AO  nr^r-hl  S  idj>  \^uzr^ 

Composite:  Ye^c^  Composite  Description:, _ 


Depth  OF  Sampling  Interval:  O'-U' ^7 Volume  Collected:  20^ — 

Headspace  Readings: 

Description  of  Soil  Materials: 

iW/jl  te  Anr\i.  br/oucrn  ^ilK^  _ cXc\'^ 

-H-vrf  abg^ry/d  ■[w.l  ^  Aj^QyziAL<d.  J(M^I 

ndor,  ]n  I  JSeo2^^ai  4-9' m  nc^'l'^Jod 


2^-nccuni-t-^2/^  Lh  H^r'nnxf'roSft  't.., —  ncAJ0'2'<^ 

Field  Test  Kit  Screening  TPH: _  PCS:  V _  a  r- »  n  ^ 

Pu-cc\(^  1Z6-^  4-^  ld>cdrM:_ 


-  SamJ  loCAhon  AS 

2-S'-;^46  '5  '  -  MD 

SutP.  "^40  •  Z-5's40'  s' 

>  4o  '2  s'  >1 ,  *  s'  -  KjA 

fddio  1  2o‘  o-T  SftoZ 

.  >io  23'  -  MD  \  S'  -  K)A 

Mew' Z>  ~  ■^S' Sc  of^  pci'll 

^urf  ND\  ^2'^^  XID'^  5‘  —  WA 

\)dkchcn  lio'it'Vs 

i  j  1 0 , 40 


Completed  by: 

_ ‘^girixh  ^ 


Date  and  time  of  ^  ^  a 

TEST  KIT  screening  fe/H  /  ~  ’I0'-  3D  (Xwa 

^ I O  ^  -4  oum 


ln/o\A;n 


CTVOY^ 


e^’Doh^ 


Print  Name 

Checked  by: 


Signature 


Date 


1  _ ^ _ 

Print  Name 


Signature 


Date 


(win)  Vwp\aNndiHiitn\fsursosa  0aA}2/95 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


ioc  ID  CTe>h'S&}c> 

{.fJ-Alc-oZOi 


'tf 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID:  OTC>P-> _ 

Sample  ID:  a>A  Lot  Control  No.  /aj  -a  ioc^oi 

Date:  Time:  1^2.1  ^  1 224-0 

Weather:  ,  GC>‘  f _ _ _ _ — 

Field  Sampling  Team:  '^yo  >/ovn  v  ntnr'y -  ^ _ 

Sampling  Location:  Lau  £(^n)pU^  cciLtde^  -  3'cP~7^^rpT)^ 

A^pyox.  RO'  SBg^l  ^  (cO  SC>u4ii — 

_ vnarV^ti^  ' _ ! _ _ _ 


56?i 


1n 


Cpi^cJr^<^n  &f  Sy>i 


Composite: 

Depth  of  Sampling  Interval 
Headspace  Readings: 


I  CoMPosiTF  Description:  e<xd,n  rnlgi-v.cJ  ^  by  hxj^j-n 

g '  Volume  Collected:  /  -  4  / iah  Sdjr 


LivL  Sajy)pLe_ 

{or  rc^  ^xi  ytli-igiS 

Description  of  Soil  Materials: 

9y.r.nAf>-K.,+  hgd»OAV-  e'-nco?t.-.ofdrr  J — 4ii — s — \2^ 

i.^'g.-rtrj  r-'Ly^g-i  V<sA-  (^yA-y  4  114^1  4y’>'  u->4K - 


kIc- 


n-i4\_i  n 


h0^7c>  y>rixvi^.l  b>Oulri£^r^ 


“9 

Field  Test  Kit  Screening  TPH: 


PCB:  V  A.orbr  \7-L^O 


Sample  IDs: _  Results: 


‘^y-yVO-  Ol 

MP _ _ _ 

C>  ^ 

MO 

^7\O-0'S 

NT> 

NJD  '  nc+  cryt\tc\tA 

Date  AND  TIME  OF  \  A  /  /  - 

TEST  KIT  SCREENING  g/il  T  r^A^Mh’ 


Completed  by: 


yiro-h 


c  vun 


Print  Name 


Signature 


\M  ^ 

Date 


Checked  by: 


Print  Name 


Signature 


Date 


(win)  \wp\aNndn-intn\fsursosa  08/02/95 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name;  Indian  Mountain  LRRS 

Project  Number:  05G46200  IX>C  ID  oTO^-SSi] 

Site  ID:  OT0^ _ 

Sample  ID:  Lot  Control  No.  iN-^toc^l 

Date:  Time;  <247  ( 12-5D  ^ 

Weather:  O^Jtxcc)S^\  ^  _ _ _ _ _ 

Field  Sampling  Team:  ^ ^  ^  - 

Sampling  Location:  s,aj-npie  7-9' 3  Aejp'^'^ 

99c:»S  r  19^4 


~  d>f  1^ 

£vi^No  Composite  description:  . 

0.5-1 2-5'?' 

Depth  of  Sampling  Interval;  4-^-6  '  Volume  Collected:  _ I  ~ 

1  - 

Headspace  Readings: _  .>1^- 

il  Jkr-^  F<9B  c:x*'TixUj"^i‘^ 

Description  OF  Soil  Materials:  .  , 


Composite: 


&6 


IS  oFlhLr  -pt-FS-  Perma.f'rC'^ 


- ■  W  - V--  Mpu-  r  1  '  - 

^i'iXc  \xLi  eA  u\fcj  ii^ 

- - 

hs^-iXrrV  vTlDl'^t  /^\A  ^ 

Y0C\L^  U-^r/ynAh  m)^  Brf  . 

FIELD  Test  Kit  Screening  TPH: 

*  ^  ' 

PCB:  y  A\-Oc\or  \7^-^ 

Sample  IDs: 

Results: 

1 '  ) 

-Cj'L 

'  1 1 

MD 

-o'^ 

MA 

lMr)=  c\cki.iiA  MA  ^  ncd  ^ 

DATE  AND  TIME  OF 

TEST  KIT  SCREENING  \  Rh 


Completed  by: 

_ ^di'AX'- 


ovv-'vn 


1 1 


Print  Name 

Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\af\indn-mtn\feursosa  08/02/95 


Surface  and  Subsurface  Soil  Sampling  Field  Data  Form 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 


Site  ID: 
Sample  ID: 
Date: 
Weather: 


UoC  lO 


^O'OTeS  -SSiZ^  Lot  Control  No.  isi'AiooGol 

e/n  Time:  13>IC> _ 


?\A  * 
6'M4) 


FiELD  Sampling  Team:  ll?  n  ^  iZ,  •  H  n  r  y - 

Sampling  Location:  IcJb  sa»-npVe  colU-O-cd  fvcrr^  o.  s-i 
\cccj-\cn  l^‘^4  [otahoi'i  ■  Lcc^^cn 

\<^  Q  v  r)r>/‘:<7(’A  i  \'£- i  CjO  ^  P  t^xA'^1 - 


-fotrridt" 

\ 


Composite: 


>  vo'ory^yeyi 


e^no 


r.HMPn.qiTF  Description:  co,-npc^A\-!l'i  oi" 

infe-»'v'(a4 


Depth  of  Sampling  Interval:  ^ 

Headspace  Readings: _ _ 


Volume  Collected: 


(or  1^ 
-  tfLil  PC-B> 


Description  of  Soil  Materials: 

i~ tt~u- ~  .  qxcyI-  I  ivjtl'H'i  ^C'\yxt 

nV  2>  '  c:>.c^caa^sI€l  \yv\\A)na  — encoi'n 


Field  Test  Kit  Screening  TPH  : 

_ Sample  IDs: 

-C'\ _ 


PCB: 


A'ltcl 0 1  ‘ 


Results: 


Mef 


Completed  by: 


firrvv-'* 


Print  Name 


Date  AND  TIME  OF  ^ 

TEST  KIT  SCREENING  B>/  [\ 


Signature 


Checked  by: 


£-•/( 


Print  Name 


Signature 


(win)  \wp\af\incln-intn\fsursosa  08/02/95 


Surface  AND  Subsurface  Soil  Sampling  Field  Data  Form 


aT(z>^- 

lOC  IP 


Project  Name:  Indian  Mountain  LRRS 
Project  Number:  05G46200 
Site  ID: 

Sample  ID:  -■  Lot  Control  No.  iN-Aiooioi 


IN'AIOOU)/ 


Date:  e>/[ i /q ^  _2±aeo.^T^^&2CTiME: 

Weather:  cn,’ CrcahX  GC'  y _ _ _ _ _ 

Field  Sampling  Team:  ^7  ^ _ 

Sampling  Location:  L<=Lb  c^'iUr  ‘  ^  ^ 

Mio  c.idL  cf  owe'  CKy^‘  ^  /<^^4  Itriviicn 

fyj  i,0  of'  rii  v&r-9 10  n  <Ail'Cli , 


.  ^  tVY  t  c' 

es/No  Composite  description:  />\  t-Afii  inL'.  vva.  1 


Composite: 

Depth  OF  Sampling  Interval:  ai\A  a.^  -  S'  Volume  Collected:  li^-b  Scuripu- 

a.v.a  A'  t.K 

HEADSPACE  readings:  - 

Description  of  Soil  Materi^s: 

Mcavtj  dzcyac^u'^  fvc\  0<r^0r  cXi-^A  ^hc^cn  o' >  cycUj  ^il'l  y/^la.L/^\/ 


f.c-^r)LA>nn>0  7C^7c  guu/cl 

nCDuntf  rcyi  A\jch  V  A  hcjA  ^71  x  _ cl pci'd — *^^*^^* 


d\ 


oJ  4lt'' ftTttL-- 

Field  Test  Kit  Screening  TPH 
Sample  IDs: _ 


PCS:  _X___f}_l£S 

Results: 


(NJ  D 


-  P' 


Ain 


izfz. 


1-^ 


KJpJ  Y'O^ 


A//\  -  tlL-'f  Jl'v '■.•!■  I V 


Date  and  time  of 

TEST  KIT  SCREENING 


A. 


s 


Completed  by:  ^ 

^>CL»6Uv  V  C'U  V  1 _ ct  v/1 1-  '  ^ ^ 


Print  Name 

Checked  by: 


Signature 


Date 


Print  Name 


Signature 


Date 


(win)  \wp\afMndn-mtn\feuisosa  08/D2/95 


